Protein methylation in animal cells. II. Inhibition of S-adenosyl-L-methionine:protein(arginine) N-methyltransferase by analogs of S-adenosyl-L-homocysteine.
1. Protein methylase I (S-adenosyl-L-methionine: protein (arginine) N-methyltransferase, EC 2.1.1.23) has recently been purified in our laboratory from Krebs II ascites cells (Casellas, P. and Jeanteur, P. (1978) Biochim. Biophys. Acta 519, 243--254). In order to probe its binding site for S-adenosyl-L-methionine, three series of compounds deriving from the most potent competitive inhibitor, S-adenosyl-L-homocysteine, by specific alterations in each of the three regions of the molecule (amino acid side chain, ribose and adenine) have been tested for inhibitor activity. A competitive type of inhibition was assumed for all of them and demonstrated for five representative ones. The contribution of each of these regions to the binding could therefore be established as follows: (i) Any modification of the side chain results in a drop in affinity of about two orders of magnitude. Adenosine itself remained significantly inhibitory thereby demonstrating that the presence of a side chain was not critical, although important. (ii) The ribose moiety appears to be an essential part of the molecule as the loss of either 2'- or 3'-hydroxyls or their change to arabino configuration resulted in a nearly complete loss of activity. (iii) The amino group at position 6 and the nitrogen atom at position 7 of the adenine ring also play a crucial role although some substitutions can be tolerated. 2. S-Isobutyladenosine was shown to specifically inhibit the methylation of arginine residues as compared to lysine.